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Abstract:
This paper provides an analysis of socio-economic characteristics and their influence on farm and non-farm incomes
of rural households in Slovenia. With the canonical correlation analysis we use a methodological approach that offers a true multivariate procedure for both sides of the equation. It thus goes beyond a simple pair-wise correlation
analysis and also beyond multiple correlation analysis. This rather rarely used statistical method offers interesting
insights into many fields of analytical applications. Our results confirm that rural households usually turn towards
non-farm employment if distress-push factors prevail. Besides insufficient farm incomes, large household sizes push
households into non-farm diversification. Employment opportunities in the non-farm sector- regardless of whether
triggered by distress in the household or demand in the non-farm sector- depend strongly on education.
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1. Introduction
In rural areas of transition economies only the lucky
ones can rely on agricultural incomes alone. Smallscale farming systems and unfavourable economic
conditions lead to a need to take up additional non-farm
employment to sustain the households’ livelihoods. The
transition process came along with a dramatic decrease
in production and high unemployment rates. While a
few stood to beneﬁt from these economic changes,
particularly in rural areas, many face unemployment,
loss of life-time savings and consequently have to now
endure poverty. Thus, the start of non-farm employment
often is the result of ‘distress-push’ dynamics, itself often
related to downward pressures on incomes from farming
(Benjamin and Kimhi 2006).
The share of non-farm incomes in the income portfolio
of rural households is known to be substantial, but is
usually neither quantitatively investigated nor recorded
in statistics of most of Central and Eastern European
countries (CEEC). Greif (1997) estimates the contribution
of non-farm incomes in CEEC as between 15 and 60% of
all incomes. According to national statistics in Slovenia,
almost one quarter of the workforce of Slovenian family
farms is employed off-farm and as many as 72% refer
N ovem b er 2008

to their farm work as an additional or casual activity
(SORS 2000). In Slovenia around 10% are employed in
agriculture, but the share of gross domestic product
(GDP) is lower, at around 3%. Yet almost 90% of the area is
rural according to the OECD-deﬁnition, and almost 60%
of Slovenia’s population lives in these areas (Juvančič
and Erjavec 2001). On average, family farms in Slovenia
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are of less than six hectares, with more than half of this
area being grassland.
The continued high involvement of the rural
population in agriculture, the structural imbalances
caused by the transition process and signiﬁcant regional
disparities have increased interest from both policy
makers and researchers in the rural non-farm economy.
Knowledge of the driving forces of income diversiﬁcation
and factors inﬂuencing the access to farm and non-farm
incomes is thus essential to better exploit its potential to
overcome structural problems and to alleviate poverty
and income disparity.
This paper provides an analysis of socio-economic
characteristics and their inﬂuence on farm and non-farm
incomes of rural households in two research regions
in rural Slovenia. We analyse income portfolios and
investigate how farm and non-farm incomes depend
on household characteristics. With canonical correlation
analysis we use a methodological approach that offers
a true multivariate approach for both sides of the
equation. It allows for the identiﬁcation of signiﬁcant
relationships between two sets of variables and goes
beyond a simple pair-wise correlation analysis, where
the relationship between two variables is tested, and also
beyond multiple correlation analysis, where the relation
between one variable and a set of variables is analysed.
In Section 2 the analytical tool known as canonical
correlation analysis is introduced. Section 3 presents
results based on the empirical database from Slovenia.

First, farm and income structures are brieﬂy discussed
and the variable sets for the correlation analyses are
introduced. Following this is a presentation of the results
of a standard and a canonical correlation analysis. The
paper concludes in Section 4, also pointing out policy
recommendations and remarks on the methodological
approach.

2 Methodology
Canonical correlation analysis is used to reveal expected
multivariate relations between variables that cannot be
captured by the more commonly used methods of pairwise correlation or multiple approaches such as logistic
regression. We apply this method to test our main
hypothesis, namely that the composition and level of
rural households’ income is to a large extent determined
by their speciﬁc socio-economic characteristics (Figure
1). There may also be a reverse impact of households’
income on their characteristics (dashed arrow in Figure
1), which will not be discussed here.

2.1 Database and Research Area
The empirical data against which we will test our
hypothesis comes from a survey that was conducted in
2001 covering 120 rural Slovenian households1 . Within
the stratiﬁed sample, the households were selected

Figure 1:Canonical correlation model to be tested in the analysis
Source : Own figure
1 We gratefully acknowledge the support of the European Commission for the funding of the
Phare ACE project No. P98-1090-R.
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according to their location and their income structure.
Pomurska was selected as a typical rural region in
Slovenia. Gorenjska represents a more peri-urban
environment. Furthermore, the households are located
in agriculturally more or less-favoured areas and four
household types can be distinguished. These are (1) fulltime farm households, (2) part-time farm households
with at least one non-farm self-employment activity,
(3) part-time farm households with at least one nonfarm wage employment, and (4) households that have
abandoned their farming activities. Within these groups
the households were randomly selected.
Gorenjska lies in the north-west of Slovenia and is well
connected to the capital Ljubljana. It is characterised by
industrial production including steel, textiles and shoes.
The unemployment rate is relatively low; at the time of
the survey it was around 11% and below the national
average. Pomurska, in the very north-east of the country,
is little-industrialised. The non-farm labour market is
based on the textile and food industries, but the textile
industry suffered particularly from the transitional
breakdown. The unemployment rate was almost 20%
compared to about 14% in Slovenia2 , and the number of
people working on family farms in this region is, at 8.5%,
clearly above average (2.9%) (SORS 2002; Erjavec et al.
2002a)

2.2 Canonical Correlation as Analytical Tool
As the procedure of the canonical correlation analysis
is rather unknown and not often used in agricultural
economics, we first briefly discuss this statistical method
here. Hotelling (1935) was the first to describe the
mathematics of canonical correlation. Good introductions
into this procedure give Marinell (1990), Thompson
(1984), Hair et al. (1998), and Stevens (2002). The main
objective of the canonical correlation procedure is to
identify significant relationships between two sets of
variables. Each of these sets consists of at least two
variables. This not only goes beyond a simple pair-wise
correlation analysis where the relationship between two
variables is tested, but also beyond multiple correlation
analysis where the relation between one variable and a
set of variables is analysed. Canonical correlation analysis
provides a true multivariate approach for both sides of
the equation. Its main advantages are thus that (1) a large
amount of information on correlations that is otherwise
only available pair-wise can be treated simultaneously and
(2) the interpretation refers to only two sets of variables
and is thus more condensed and intuitive.
For a canonical correlation analysis, the original set of
t variables is divided into two sets, one with p and the
other with q variables (t=p+q). The canonical correlation
2 The unemployment rates refer to the total number of unemployed persons, both registered and
those who consider themselves unemployed.
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analysis looks for a linear combination (Equation 1 and 2)
of the variables in each set so that the Pearson correlation
between these linear combinations (canonical correlation
Rcm) is maximized. In Equation 1 and 2, ai (i=1 … p) and b j (j=1
… q) stand for the coefficients in the linear combinations,
and yi and xj represent the original variables.
Equation for set 1:
p

um = ∑ ai * yi
i =1

(1)

Equation for set 2:
q

vm = ∑ b j * x j
j =1

(2)

The values of the linear combinations replace the
original values in the calculation. A maximum of k pairs
of linear combinations can be calculated with k=min(p,q).
Each pair of um und vm (m=1 … k) is called the m th canonical
function; the linear combinations um and vm themselves
are the m th canonical variates.
The interpretation of the results is done in four steps.
First, the significance level of the canonical correlation
coefficients (Rcm) is evaluated. As test statistic - Wilk’s
lambda - with a significance level of 0.05 is used. However,
not only the significance level but also the magnitude of
the canonical correlation coefficient should be considered
in the context of the sample size. This is done in the second
step of interpretation. Hair et al. (1998) recommend an
absolute value of 0.5 as the lowest limit for an important
correlation for a sample size of 120. Third, the canonical
loadings are interpreted. Canonical loadings show the
correlation between the original variable and its canonical
variates. For canonical loadings the same limits are applied
as for canonical correlations (0.5 for N=120). Finally, the
redundancy of the whole canonical analysis is assessed by
the redundancy index because, as Stewart and Love (1968:
160) point out, it “is important to note that a relatively
strong canonical correlation may be obtained between
two linear functions, even though these functions may
not extract significant portions of variance from their
respective batteries.” They define the redundancy index
as:
Set 1:

k

RIv = ∑ Rcm2 * Vvm

(3)

m =1
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3 Empirical Results

Set 2:

k

RIu = ∑ Rcm2 * Vum

(4)

m =1

Whereby RIu and RIv represent the redundancy index for
set 1 and set 2. Rcm2 is the squared mth canonical correlation.
Vum and Vvm relate to the proportion of the variance of set 1
or set 2 extracted by its canonical variate um or vm.
The redundancy index measures the proportion of
variance of set 1 predictable from set 2 (RIu) and vice versa
(RIv). In most cases, only RIu is considered, since set 1 is
defined as the set of dependent variables and researchers
are more interested in the variance extracted from this set.
There are no limits for an acceptable redundancy index;
all results should, however, be assessed in the theoretical
context of the research work and the empirical reality of the
data set (Hair et al. 1998: 452).
To test the hypothesis, two sets of variables are defined.
In our analysis the first shows the composition and
level of farm and non-farm income in the households’
income portfolios and the second describes household
characteristics that are potentially influential with regard
to these incomes. Set 1 comprises a variable representing
income from agricultural activities, estimated on the basis
of revenues and cost (see Erjavec et al. 2002), and non-farm
income consisting of income from self-employment and
waged employment. The income variables are measured in
US dollar purchasing power parities (US$ PPP). Set 2 includes
eight variables that are defined as follows: (1) Dummy for
location (0=household is located in the peri-urban region
of Gorenjska, 1=household is located in the rural region
of Pomurska), (2) number of all household members, (3)
gender ratio (ratio of women between 16 and 64 years to all
household members in the same age group), (4) farm size in
hectares, (5) educational level of the main economic active
person (MEA) ranging on a nine-point scale from 0=cannot
read or write to 8=PhD studies3 and (6) to (8) MEA’s attitudes
towards non-farm self-employment, agricultural activity
and non-farm wage employment measured on a four-point
rating scale (-1: negative attitude, 0: indifferent, 1: positive
with slight reservation, 2: very positive attitude).
The data evaluation starts with descriptive statistics. In a
second step, correlation coefficients (Pearson’s correlation
coefficient) for each pair of variables are calculated and
tested for significance. Finally, canonical correlation analysis
as a multivariate approach is adopted to test for significant
relations between the composition of farm and non-farm
income in the household’s income portfolio (set 1) and
the above described household characteristics (set 2). All
calculations were done with the SPSS software package.
3 Nevertheless, the highest identified educational degree was a Bachelor.
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3.1 Descriptive Statistics
Household characteristics are assumed to directly
impact income strategies. Therefore a short overview of
the variable sets used and some additional information
on incomes,farm sizes,education,attitudes and perceived
access restrictions to labour markets will be provided.
Table 1 shows descriptive statistics for all variables in the
analysis.
The average yearly per-capita income in the Slovenian
sample was found to be 3,900 € (or 6,500 US$ PPP), which
is about 60% less compared to the national average
(EBRD 2002). This signiﬁcant difference can be explained,
on the one hand, by the generally higher poverty risk
in rural areas and, on the other hand, by the inclusion
of Pomurska, the poorest region in the country in the
sample. Non-farm incomes play an important role for
rural households in Slovenia. On average they contribute
over 40% to the total income portfolio; Figure 2 depicts
regional income portfolios as found in the empirical data
set. The most important branches of the rural non-farm
sector are trade and rural tourism followed by metallurgy,
the food industry and tailoring.
Farms are, compared to the national average, well
endowed with land; the farm size is on average 13 ha.
The share of farming income is around 30%, with the
remainder made up of pensions, social payments,
interest payments, etc. Interestingly, farm incomes
are more important for the better-off income groups,
pointing at predominantly distress-push motivations for
those who take up non-farm employment. The access to
better-paid non-farm occupations is closely related to
education level. Bojnec et al. (2003), for example, show
that those who are able to avail themselves of the rural
non-farm labour market are characterised by a higher
education. The observed re-allocation of labour back
into the agricultural sector, however, is, related to high
unemployment in the rural non-farm economy and also
to old age. The agricultural sector in Slovenia thus acts as
a buffer (Bojnec et al. 2003). In general, the educational
level in rural Slovenia is relatively high. More than 60%
of the sample households have at least one household
member who graduated from a secondary school; 30%
of all active household members have gone through a
professional education.
Employment decisions are furthermore inﬂuenced
by personal attitudes and by perceived constraints,
for example, with regard to the access to the local
labour market. The data reveals that the Slovenian
rural population is very much inclined to non-farm
employment, particularly to wage employment. Seventysix percent of all respondents have a very positive
attitude towards non-farm employment. At the same
SEE Journal
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time, Slovenians appreciate farming and the rural lifestyle.
Less than 8% of the respondents gave negative ratings,
but the analysis of the age groups shows that particularly
the young generation in the age group from 16 to 25 has
fewer positive attitudes towards agriculture. The most
important constraints as perceived by the households,
hindering them from taking up non-farm employment,
are – besides a lack of time and labour capacity –
lacking equity capital, difﬁculty in obtaining credits,
unfavourable policies and administrative barriers as well
as lacking infrastructural and market connections. The
Kolmogorov-Smirnov test for normal distribution shows
that, except for the number of household members, all
other variables are not normally distributed (Table 1).
Median

Test
statistic 1)

compensated through non-farm incomes or unearned
incomes, e.g. old-age pensions.
Set 1: Depicts the average farm and non-farm income
in 2001.
Set 2: Depicts selected household characteristics with a
potential influence on the income variable set; the first
and the last two categories of the education variable
are empty, which means no MEA has the respective
educational level.
3)
0=no studies and cannot read or write, 1=no
studies but can read or write, 2=elementary school,
3=vocational school, 4=secondary school, gymnasium,
5=college, 6=graduate studies (university B.Sc.), 7=M.
Sc. studies (university), 8=Ph.D. studies (university). The
categories 0, 7, and 8 were not mentioned from the
respondents.
4)
-1 = negative attitude; 0=indifferent attitude,
1=positive attitude, 2=very warm feeling about the
respective activity.

Sig. 2)

Min.

Max.

Farm income
(US$ PPP)

-13,174

69,900

3,859

2.10

0.000

Non-farm
income (US$
PPP)

0

49,773

9,865

1.48

0.026

Rural area
(1=rural,
0=else)

0

1

0.5

3.73

0.000

Number of
household
members

1

9

5

1.24

0.091

Farm size
(total ha)

0.0

67.0

9.1

1.92

0.001

Household
gender ratio

0.0

1.0

0.5

2.58

0.000

1

6

3

2.38

0.000

Set 1

Table 1: Overview statistics for the Slovenian rural
households, 2001

Set 2

Education
(nine-point
scale) 3)

Data from EC Phare ACE project No. P98-1090-R.
The averages are calculated on the basis of income
portfolios of individual households.
Unearned incomes = pensions, social security payments,
child benefits, etc.

Figure 2 Regional income portfolios

Attitude towards…
(four-point scale) 4);
Nonfarm selfemployment

-1

2

1

3.48

0.000

Agricultural
activities

-1

2

1

3.48

0.000

Nonfarm wage
employment

-1

2

1

5.15

0.000

Source: Own calculations with data from EC Phare ACE
project No. P98-1090-R.
1)
Note:
Kolmogorov-Smirnov Z
2)
A significance level smaller than p<0.05 indicates
that the data are not normal distributed.
1 US$ PPP = 133.8 Slovenian Tolar in 2001 (World
Bank 2003).
30 households display negative farm incomes that are
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Source:
Note:

3.2 Correlation Analysis
The correlations between all pairs of variables were
calculated using Pearson’s correlation coefficient and
tested for significance at the 0.05 level. This analysis
provides a priori information about relations between the
composition and level of household’s income on the one
side and household characteristics on the other side for
the canonical correlation analysis that will be employed
in Section 3.3. In Table 2, all correlation coefficients are
depicted and significant ones are marked with asterisks.
All variables show at least one significant correlation with
another variable. As all variables appear to yield some
information, we will include all in the canonical correlation
analysis. Seventeen of the 45 pair-wise correlations are
significant. However, the absolute values of the coefficients
43
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indicate that no strong relations exist. We will discuss the
significant relations from the pair-wise correlations in the
following section in more detail.

Correlations within Set 1
Farm income is negatively correlated with non-farm income.
This indicates that people who earn a satisfying level of income
from farming participate less in non-farm work. People who have
smaller farms tend to embark more upon non-farm work.

Correlations within Set2
The correlation between the rural area variable and the
number of household members is negative. This indicates
that households in the rural area of Pomurska have fewer
members than those in the peri-urban area of Gorenjska. The
Mann-Whitney test confirms that this correlation is significant
(Mann-Whitney U=1421.0, significance level=0.044). The rural
location of the household and the educational level of the MEA
are negatively correlated. Although Slovenia is a relatively small
country with good access to urban centres, the educational
situation is better in Gorenjska, which is less remote and well
connected to urban centres.
The number of household members is positively correlated
with the gender ratio, the farm size and the MEA’s attitude
towards non-farm self-employment. Larger farms can provide
an adequate livelihood for more family members. Smaller
farms often can, if at all, sustain only the farm owner and the
core family. More positive attitudes towards non-farm selfemployment in larger households may be caused by the
fact that self-employment is seen as an additional income
source that fits in well with farm activities. Particularly in larger
households it provides an opportunity to productively employ
additional family members in the workforce. Moreover, the
need for supporting more household members could also result
in the decision to diversify income by self-employed activities.
Farm size is positively correlated with the MEA’s attitude towards
agricultural activities. This demonstrates that owners of larger
farms, who often obtain most of their incomes from farming,
identify themselves with their profession more than small-scale
farmers.
An interesting correlation arises between education
and attitudes towards agricultural work. The negative
correlation coefficient indicates that better educated
people consider farm work less desirable. At the same
time, the correlation between the MEA’s attitudes towards
non-farm wage employment and his educational level
is positive. Investments in higher education frequently
render non-farm waged employment more attractive.
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Correlations between variables ofset1 and set2
As expected, farm size is positively correlated to farm income.
Moreover, higher farm income positively interacts with the
attitude towards farming. This indicates that people who earn
sufficient agricultural income enjoy their farm occupation more
than others. Non-farm income is positively correlated with
the number of household members, education and attitudes
towards non-farm waged employment. Larger households tend
to diversify more into non-farm activities. On the one hand, they
are obliged to do so because they must support more persons.
On the other hand, they possess the manpower to embark upon
additional activities. Access to non-farm work, particularly betterpaid jobs, depends strongly on education.
On average, the biggest share of income comes from nonfarm work in the sample (Figure 2). A positive correlation of the
educational level exists with non-farm income but not with
farm-income. Higher education may give access to better-paid
and more attractive jobs. A positive attitude towards non-farm
waged employment goes along with significantly higher nonfarm income, whereas the attitude towards non-farm selfemployment shows no significant influence. Qualitative results
show that the rural population in Slovenia is particularly fond of
wage employment as it is less risky and comes along with social
security schemes (Möllers 2006). Accordingly, the majority of
non-farm income comes from waged employment (63% of all
households have such an income). Only 23% of the households
are engaged in non-farm self-employed activities. Non-farm
income is negatively correlated with the rural area dummy, farm
size and attitudes towards agricultural work. The opportunities
for non-farm income, especially from waged employment, are
better in the peri-urban Gorenjska region.
Farm size and attitudes towards farm activities are negatively
correlated to non-farm incomes. In households with higher nonfarm incomes, the attitudes towards agricultural work are less
positive. On the one hand, if agricultural work does not provide
for a certain living standard, the attitudes towards farming could
turn negative. On the other hand, when a household has to
choose whether to concentrate on farming or to start non-farm
employment, the decision for non-farm work is pushed forward
by less positive attitudes towards farm activities.
In summary, the results of the pair-wise correlation
analysis show that non-farm income is influenced by more
variables than farm income. For the level of farm income,
the farm size and attitudes towards farming activities are
important, whereas non-farm activities are prompted by a
large number of household characteristics. All correlations
could be interpreted reasonably but, as mentioned above,
it is difficult to come up with a clear picture of relations from
pair-wise correlations. Therefore, a canonical correlation is
calculated in the next step.

SEE Journal
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Farm
income

Nonfarm
income

Rural
area

Number of
Gender Farm
household
Education
ratio
size
members

Attitudes
Attitudes
Attitudes
towards
towards
towards
non-farm
non-farm
farm
selfwage
activities
employment
employment

Set 1
Farm income
Non-farm
income

1.00
-0.33*

1.00

Rural area

0.07

-0.22*

1.00

Number of
household
members

0.15

0.23*

-0.21*

1.00

Gender ratio

0.01

-0.13

0.02

0.25*

1.00

Farm size

0.69*

-0.27*

0.12

0.23*

-0.04

1.00

Education

-0.02

0.37*

-0.09*

0.04

0.00

0.02

1.00

Attitude
towards nonfarm
selfemployment

0.12

0.14

-0.15

0.20*

-0.07

0.08

0.06

1.00

Attitude
towards farm
activities

0.22*

-0.22*

0.17

-0.00

-0.07 0.26*

-0.26*

0.12

1.00

Attitude
towards nonfarm
wageemployment

-0.14

0.18*

-0.10

0.11

0.00 -0.08

0.28*

0.04

0.00

Set 2

1.00

Source: Own calculations with data from EC Phare ACE project
No. P98-1090-R.
Note: * significant on the 0.05-level
Table 2: Pearson’s product-moment-correlation coefficient
for all variables in the analysis

November 2008

45

Farm and Non-farm Incomes of Rural Households in SloveniaCanonical Correlation Analysis

3.3 Canonical Correlation Analysis
The results presented above show multiple relations
between all variables. Therefore, there is no simple
answer to the question of which household characteristics
determine the level and composition of farm and nonfarm income in the household’s income portfolio. By using
the statistical procedure of canonical correlation analysis
we look at all correlations simultaneously and thus identify
important household characteristics.
Set 1 involves two variables; hence two canonical
correlation coefficients are calculated. Table 3 lists the
canonical correlation coefficients and the canonical
loadings. Both canonical correlations are highly significant
and larger than 0.5. Thus, they are important and further
interpretation is useful.
1st canonical function

2nd canonical
function

Farm income

-0.97

-0.24

Non-farm income

0.54

-0.84

Set 1

Number of
household members

1st
canonical 2nd
canonical
function
function
Set 1

Set 2
Rural area

Looking at the canonical loadings for set 1, it becomes
obvious that the first canonical variate mostly represents
farm income, whereas the second represents non-farm
income. Non-farm income is also correlated with the first
canonical variate. Higher non-farm incomes result in or
are caused by lower farm incomes. In other words, the two
income components substitute for each other.
The first canonical variate for set 2 is determined by
farm size only. The negative signs indicate that larger farms
provide higher farm incomes. Accordingly, households
with less agricultural land are more eager to enter into
non-farm activities and have higher absolute non-farm
incomes. The second canonical variate for set 2 has high
loadings for the number of household members and the
educational level. Non-farm income rises with the number
of people living in the household and with the educational
level of the MEA.
As explained in Section 2, not only the canonical
correlation coefficient and the loadings should be
considered but also the redundancy index. The redundancy
indices are 0.410 for set 1 and 0.115 for set 2, respectively
(Table 4).

-0.20
-0.09

0.40

Farm income

-0.97

-0.24

Non-farm income

0.54

-0.84

-0.20

0.40

-0.63
Set 2

Farm size

-0.96

-0.21

Gender ratio

-0.06

0.27

Education

0.12

-0.59

Attitude towards
non-farm selfemployment

-0.09

-0.42

Attitude towards
agricultural activity

-0.35

0.20

Attitude towards non-0.09
farm self-employment

-0.42

Attitude towards
non-farm wageemployment

0.22

-0.17

Attitude towards
agricultural activity

-0.35

0.20

Canonical
correlation

0.71

0.52

Attitude towards
non-farm wageemployment

0.22

-0.17

Canonical
correlation

0.71

0.52

Rural area
Number of household
members
Farm size
Gender ratio

-0.09

-0.63

-0.96
-0.06

-0.21
0.27

Education

0.12

-0.59

Source: Own calculations with data from EC Phare ACE project
No. P98-1090-R.
Note: Bold figures indicate important canonical loadings. A
loading is considered important when it reaches at least a value
of 0.5 (Hair et al. 1998).

Source: Own calculations with data from EC Phare ACE
project No. P98-1090-R.

Table 3: Canonical loadings

Table 4: Redundancy indices
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Set 1 was deﬁned as the set of dependent variables
that are explained by the variables of set 2 as
independent variables, therefore only RIu is important
for interpretation. 41% of variance in set 1 is explained
by all canonical variates of set 2. This leaves nearly 60%
unexplained. However, in the context of the hypothesis
and a wide variability in the original data, this result is
satisfactory.
The network of multiple relations could be described
by two canonical functions. In comparison to the
correlation analysis, the canonical correlation analysis
provides a much clearer and comprehensive picture of
relationships. It results in three main ﬁndings:
1.

Only three of the included household
characteristics inﬂuence the composition
and level of household’s income, i.e. farm
size, number of household members and the
educational level of the MEA.

2.

Two more variables, (1) the region and (2)
attitudes towards self-employment show
loadings near the lower limit of 0.5 and thus
could have an impact. However, due to the
small sample size, the variables were not
further interpreted.

3.

The gender ratio and attitudes towards
agricultural and non-farm waged employment
do not inﬂuence the composition and level of
household’s income signiﬁcantly.

4. Conclusions
Not surprisingly, household characteristics inﬂuence
the composition and level of household income
signiﬁcantly. While the commonly used pair-wise
correlation analysis gives some insights into possibly
important dependent variables and their relationship, it
fails to provide a clear picture of important determinants.
The procedure of canonical correlation, however, reveals
that out of the potential determinants only three
inﬂuence the composition and level of household’s
income signiﬁcantly. These are the farm size, the number
of household members and the educational level of the
main economic active household member.
We ﬁnd that farm size and income from agricultural
activities are positively correlated. Farm incomes
are almost solely inﬂuenced by the size of the farm.
Otherwise, non-farm incomes are negatively inﬂuenced
by the farm size and thus larger farms have a lower
probability that household members engage in the non-
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farm sector. The two components of household income
are related, i.e. higher non-farm incomes result in or are
caused by lower farm incomes. In other words, the two
income components substitute for each other.
Our results conﬁrm that rural farm households usually
turn towards non-farm employment if farm incomes are
not sufﬁcient to support their livelihoods. Another factor
that pushes households into non-farm diversiﬁcation
is the size of the household: larger households have
signiﬁcantly higher non-farm income than smaller ones.
However, we also ﬁnd that the incomes that can be
gained in the rural non-farm sector clearly depend on
education. Higher educational levels open possibilities
in the non-farm sector, whereas it does not show any
impact on farm incomes. All other potential determinants
of farm and non-farm income of rural households in
Slovenia turned out to be insigniﬁcant when analysed
simultaneously with the canonical correlation analysis.
From this we can deduct a couple of recommendations
for policy makers: In countries with predominantly
small-scale farms, rural development measures should
address two different target groups. First, farms with
a potential to develop into viable and competitive
sizes should be in the focus of agricultural policies. It
is important to provide incentives that facilitate factor
market mobility and particularly allow these farms to
grow; i.e. land transfers (sale or rental) from those farm
families who leave the sector should be facilitated
and promoted. Second, rural development policies
that foster the local non-farm economy are needed.
Often the uptake of non-farm jobs is mainly restricted
by underdeveloped local job markets as well as a lack
of appropriate general and professional education.
Therefore it is necessary to provide incentives for
business start-ups and to increase the attractiveness
of a region for establishing industries. A further focus
should be put on improving the employability of the
labour force. In order to increase employment of those
with a low level of education, or of those with knowledge
and skills that are not in demand in the labour market,
it is necessary to emphasise active forms of assistance,
i.e. training and education in accordance with changing
labour market needs.
The methodological approach of using the canonical
correlation sheds light on complex relationships
between potential determinants of rural income levels
and income composition that are otherwise difficult
to disentangle. Being a true multivariate approach for
both sides of the equation, it has clear advantages
compared to the more commonly used pair-wise
correlations or multiple regressions.
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